What is claimed is: 



1. A method of assessing the /effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a pla/ma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 88; and 

(c) determining increased susceptibility to 
amprenavir. 




2. The method of c laim 1, wherein the mutation at codon 88 
codes for a serine (S) . 



3. The method of c laim 1, wherein the HIV-infected patient 

is being treated with an antiretroviral agent. 

C / 

4. A method of assessing the effectiveness of protease 
antiretroviral therapy of aj* HIV-infected patient 

comprising: / 

(a) collecting a plasma sample from the HIV-infected 
patient; / 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding/HIV protease having a mutation at 
codon 88 and additional mutations at codons 63 and/or 
77 or a combination thereof; and 

(c) determiniKfg decreased susceptibilty to nelfinavir 



# 



a - nd - 



and 



iiiCieabidd susceptibility "iro — 



The method of c laim 4, wherein the mutation at codon 63 
codes for a proline (P) or a glutamine (Q) and the 
mutation at codon 77 codes for an isoleucine (I) . 

The method of claim 4, wherein the HIV-infected patient 
is being treated with an antiretroviral agent. 



7 . 



A method — cnf: — .nnnnnrinr] i-hP ^t tectiveness of p rotease, 
antiretroviral therapy of an HIV-inf ecte^i--^5atient 
comprising : 

(a) collecting a plasma sample ^sfbm the HIV-infected 
patient ; 

(b) evaluating whether""" the plasma sample contains 
nucleic acid encod>rfg HIV protease having a mutation at 
codon 88 and ^^ciditional mutations at codons 63, 77 
and/or 4 6^<5r a combination thereof; and 

(c) ji^termining decreased susceptibil ty to nelfinavir 
indinavir and increased susceptibility to 



.r . 



8. The method of cleajjxi 7, wherein the mutation at codon 63 
codes for a proline (P) or a glutamine (Q) , the 
mutation at codon 77 codes for an isoleucine (I) .and 
the mutation at codon 46 codes for a leucine (L) or an 
isoleucine ( I ) . 
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9. The method of c laim 7, wherein the HIV-infected patient 
is being treated with an antiretroviral agent. 



1 



ot assessing the ettectiveness o"E protease 
antiretroviral therapy of an HIV-infected pat>efit 
comprising : 

(a) collecting a plasma sample from tJ>e^HIV-inf ected 
itient ; 

^(b) evaluating whether the ^^lasma sample contains 
nucleic acid encoding HIV ja^otease having a mutation. at 
codon 88 and additional mutations at codons 63, 77, 46, 
10, 20, and/or 3^6r a combination thereof; and 
(c) determining decreased susceptibilty to nelfinavir 
and ija-dTinavir and increased susceptibility to 



25 



30 



11. The method of claim 10, wherein the mutation at codon 

63 codes for a proline (P) or a glutamine (Q) , the 
mutation at codon 77 codes for an isoleucine (I), the 
mutation at codon 4 6 codes for a leucine (L) or an 
isoleucine (I), the mutation at codon 10 codes for a 
isoleucine (I) or a phenylalanine (F), the mutation at 
20 codes for a threonine (T) or a methionine (M) or an 
arginine (R) , and the mutation at 36 codes for an 
isoleucine (I) or a valine (V). 

12. The method of c laim 10, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 



A method for evaluating the biological effectiveness of 
a candidate HIV antiretroviral drug compound 
comprising : 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 88 and an indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

A method for evaluating the biological effectiveness of 
a candidate HIV antiretroviral drug compound 
comprising : 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 88 and mutation (s) at codons 63 and/or 77 or a 
combination thereof and an indicator gene into a host 
cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 




the candidate antiretroviral drug compound; 
wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

A method for evaluating the biological effectiveness of 
a candidate HIV antiretroviral drug compound 
comprising : 



(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 88 and mutation (s) at codons 63, 77, and/or 46 
or a combination thereof and an indicator gene into a 
host cell; 

(b) culturing the host cell from step (a); 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

A method for evaluating the biological effectiveness of 
a candidate HIV antiretroviral drug compound 
comprising: 

(a) introducing a resistance test vector comprising a 



patient-derived segment further comprising a mutation 
at codon 88 and mutation (s) at codons 63, 11, 46, 10, 
20, and/or 36 or a combination thereof and an indicator 
gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 
wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) - 

17. A resistance test vector comprising an HIV — 

patient-derived segment further comprising protease 
having a mutation at codon 88 and an indicator gene, 
wherein the expression of the indicator gene is 
dependent upon the patient derived segment. 

25 18. The resistance test vector of claim. 17, wherein the 
patient-derived segment having a mutation at codon 
88 further comprises mutations at codons 63 and 77 or a 
combination thereof. 

30 19. The resistance test vector of claim 17, wherein the 
patient-derived segment having a mutation at codon 
88 further comprises mutations at codons 63, 77 and/or 
46 or a combination thereof. 
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The resistance test vector of c laim 17, wherein the 
patient-derived segment having a mutation at codon 
88 further comprises mutations at codons 63, 77, 46, 
10, 20 and/or 36 or a combination thereof. 

A method for evaluating the viral fitness of a 
patient's virus comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment from a patient's virus and 
an indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the luciferase activity in a target host 
cell in the absence of any antiretroviral drug; 
and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) -(c) are carried out for a 
reference control in the absence of any 
antiretroviral drug; 

wherein a reduction in the luciferase activity measured 
in step (c) as compared to step (d) indicates a 
reduction in viral fitness. 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 



(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 82 and secondary positions; and 

(c) determining changes in susceptibility to 
ritonavir, nelfinavir, indinavir, saquinivir and 
amprenavir - 



The method of c laim 22, wherein the mutation at codon 
82 codes for alanine (A), phenylalanine (F), serine 
(S) , or threonine (T) . 



the HIV-infected 
an ant iret roviral 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 82 and an additional mutation at codon 24; and 

(c) determining decreased susceptibilty to indinavir. 



The method of clai m 22, wherein 
patient is being treated with 
agent . 



The method of claim 25, wherein the mutation at codon 
24 codes for an isoleucine (I) . 



The method of c laim, 25, wherein the HIV-infected 



patient is being treated with an antiret roviral 
agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 82 and an additional mutation at codon 71; and 

(c) determining decreased susceptibilty to indinavir. 

The method of claim 28, wherein the mutation at codon 
71 codes for an amino acid selected from the group 
consisting of a threonine, (T) valine, (V) leucine (L) 
and isoleucine (I) . 

The method of claim 28, wherein the HIV-infected 
patient is being treated with an antiretroviral 
agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 




5 codon 82 and additional mutations at codons selected 

from the group consisting of codon 54, 46, 10, 63, and 
a combination thereof; and 

(c) determining decreased susceptibilty to indinavir. 

The method of claim 31, wherein the mutation at codon 
54 codes for an amino acid selected from the group 
consisting of a valine (V) , alanine (A) , leucine (L) 
and threonine (T) , the mutation at codon 4 6 codes for 
an amino acid selected from the group consisting of a 
leucine (L), isoleucine (I) and valine (V), the 
mutation at codon 10 codes for an amino acid selected 
from the group consisting of an isoleucine (I), valine 
(V), phenylalanine (F), and arginine (R) , and the 
mutation at codon 63 codes for an amino acid selected 
from the group consisting of proline (P) , alanine (A) , 
serine (S), threonine (T) , glutamine (Q) , , cysteine 
(C) , and valine (V) . 

33. The method of claim 31, wherein the HIV-infected 
25 patient is being treated with an antiret roviral 

agent. 

34. A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 

30 comprising: 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
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5 nucleic acid encoding HIV protease having a mutation at 

codon 82 and an additional mutation at codon 20; and 
(c) determining decreased susceptibilty to saquinavir. 

35. The method of cl^jjn 34, wherein the mutation at codon 
10 20 codes for an amino acid selected from the group 

consisting of a methionine (M) , threonine (T) , 
isoleucine (I), and arginine (R) . 

36. The method of c laim 34, wherein the HIV-infected 
15 patient is being treated with an antiretroviral 

agent . 

37 . A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
20 comprising: 

(a) collecting a plasma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 

25 codon 82 and an additional mutation at codon 36; and 

(c) determining decreased susceptibilty to saquinavir. 

38. The method of claim 37, wherein the mutation at codon 
36 for an amino acid selected from the group consisting 

30 of a isoleucine (I) , leucine (L) , and valine (V) . 

39. The method of claim_ 37, wherein the HIV-infected 
patient is being treated with an antiretroviral 



agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 82 and additional mutations at codons 24, 71, 
54, and/or 10 or a combination thereof; and 

(c) determining decreased susceptibilty to saquinavir. 

The method of claim 40, wherein the mutation at codon 
24 codes for an isoleucine (I), the mutation at codon 
71 codes for an amino acid selected from the group 
consisting of a threonine (T) , valine (V) , leucine (L) , 
and isoleucine (I), the mutation at codon 54 codes for 
an amino acid selected from the group consisting of 
valine (V) , alanine (A) , leucine (L) , and threonine 
(T) , and the mutation at codon 10 codes for an amino 
acid selected from the group consisting of an 
isoleucine (I), valine (V), phenylalanine (F), and 
arginine (R) . 

The method of claim 40, wherein the HIV-infected 
patient is being treated with an antiretroviral 
agent . 



A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 82 and the number of additional mutations at 
secondary positions; and 

(c) determining decreased susceptibilty to indinavir 
and saquinavir. 

The method of claim 43, wherein the number of 
additional mutations at secondary positions is at least 
3. 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and secondary mutations; and 

(c) determining changes in susceptibility to 
ritonavir, nelfinavir, indinavir, saquinivir and 
amprenavir . 



The; method of c laim 45, wherein the mutation at codon 



-&6- 



90 codes for a methionine. 

The method of claim 45, wherein the HIV-infected 

patient is being treated with an ant iret roviral 
agent . 



A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 

-(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and an additional mutation at codon 73; and 
(c) determining decreased susceptibilty to indinavir. 

The method of claim 48, wherein the mutation at codon 
73 codes for an amino acid selected from the group 
consisting of a serine (S) , threonine (T) , and cysteine 
(C) . 

The method of claim 48, wherein the HIV-infected 
patient is being treated with an antiretroviral 
agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 



(a) collecting a plasma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and an additional mutation at codon 71; and 

(c) determining decreased susceptibilty to indinavir. 

The method of c laim 51, wherein the mutation at codon 
71 codes for an amino acid selected from the group 
consisting of a threonine (T) , valine (V) , leucine (L) , 
and isoleucine (I) . 

The method of claim 51, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and an additional mutation at codon 4 6,; and 

(c) . determining decreased susceptibilty to indinavir. 

The method of c laim 54, wherein the mutation at codon 

4 6 codes for an amino acid selected from the group 

consisting of a leucine (L) , isoleucine (I) and valine 
(V) . 



The method of claim 54, wherein the HIV-infected 
patient is being treated with an antiretroviral 
agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and an additional mutation at codon 73; and 

(c) determining decreased susceptibilty to saquinavir. 

The method of claim 57, wherein the mutation at codon 

73 codes for an amino acid selected from the group 
consisting of a serine (S) , threonine (T) , and cysteine 
(C) . 

The method of claim 57, wherein the HIV-infected 
patient is being treated with an antiretroviral 
agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 



(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and an additional mutation at codon 71; and 

(c) determining decreased susceptibil ty to saquinavir. 

61. The method of clai m 60, wherein the mutation at codon 
71 codes for an amino acid selected from the group 
consisting of a threonine (T) , valine (V) , leucine (L) , 
and isoleucine (I) . 




62. The method of claim 60, wherein the HIV-infected 
patient is being treated with an antiret roviral 
agent . 

63. A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and additional mutations at codons 77 and 10; 
and 

(c) determining decreased susceptibilty to saquinavir. 



64. The method of claim 63, wherein the mutation at codon 
- 77 codes for an amino acid selected from the group 
consisting of isoleucine (I) and threonine (T) and the 
mutation at codon 10 codes for an amino acid selected 



from the group consisting of isoleucine (I), valine 
(V), phenylalanine (F), and arginine (R) . 

The method of claim 63, wherein the HIV-infected 
patient is being treated with an ant iretroviral 
agent . 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample* contains 
nucleic acid encoding HIV protease having a mutation at 
codon 90 and the number of additional mutations at 
secondary positions; and 

(c) determining decreased susceptibilty to indinavir 
and saquinavir. 

The method of claim 66, wherein the number of 
additional mutations at secondary positions is at least 
3. 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; 

(b) evaluating whether the plasma sample contains 



nucleic acid encoding HIV protease having a mutation at 
codons 82 and 90 and secondary mutations; and 
(c) determining changes in susceptibility to 
ritonavir, nelfinavir, indinavir, saquinivir and 
amprenavir . 

The method of clai m 68, wherein the mutation at codon 
82 codes for an amino acid selected from the group 
consisting of alanine (A), phenylalanine ( F) , serine 
(S), and threonine (T) and the mutation at codon 90 
codes for a methionine (M) . 

The method of claim 68, wherein the HIV-infected 
patient is being treated with an ant iretroviral 
agent . 

A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretroviral drug compound 
comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 82 and additional mutations at one or more 
secondary positions and an indicator gene into a host 
cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
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the candidate antiretroviral drug compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 



72. A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretroviral drug compound 
comprising: ^ 

(a) introducing a resistance test vector comprising a 
15 patient-derived segment further comprising a mutation 

at codon 82 and secondary mutation (s) at codons 20, 24, 
71, 54 and/or 10 or a combination thereof and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

20 (c) measuring the indicator in a target host cell;, and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 

25 wherein a test concentration of the candidate 

antiretroviral drug compound is present at steps (a) - 

(c) ; at steps (b) - (c) ; or at step (c) . 

13 . A method for evaluating the biological effectiveness of 
30 a candidate HIV protease antiretroviral drug compound 

comprising : 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 



at codon 90 and additional mutations at one or more 
secondary positions and an indicator gene into a host 
cell ; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretroviral drug compound 
comprising : 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 90 and secondary mutation (s) at codons 73, 71, 
10 and/or 46 or a combination thereof and an indicator 
gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 



wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretroviral drug compound 
comprising : 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codons 82 and 90 and additional mutations at one or 
more secondary positions and an indicator gene into a 
host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator measured 
when steps (a) - (c) are carried out in the absence of 
the candidate antiretroviral drug compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

A resistance test vector comprising an HIV patient- 
derived segment further comprising protease having a 
mutation at codon 82 and an indicator gene, wherein the 
expression of the indicator gene is dependent upon the 
patient derived segment. 




The resistance test vector of claim 76, wherein the 
patient-derived segment having a mutation at codon 82 
further comprises at least one secondary mutation at a 
codon selected from the group consisting of 20, 24, 71, 
54, 10 and a combination thereof. 

The resistance test vector of claim 76, wherein the 
patient-derived segment having a mutation at codon 90 
further comprises at least one secondary mutation at a 
codon selected from the group consisting of 73, 71, 46, 
10 and a combination thereof - 

A method for determining replication capacity for a 
patient' s virus comprising : 

(a) introducing a resistance test vector comprising a 
patient derived segment and an indicator gene into 
a host cell; 

(b) culturing the host cell from (a) ; 

{ c) harvesting viral particles from step (b) and 
infecting target host cells; 

(d) measuring expression of the indicator gene in the 
target host cell, wherein the expression of the 
indicator gene is dependent upon the patient- 
derived segment; 




comparing the expression of the indicator gene 
from (d) with the expression of the indicator gene 
measured when steps (a) through (d) are carried 
out in a control resistance test vector; and 



normalizing the expression of the indicator gene 
by measuring an amount of virus in step (c) . 



